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Renewable Energy Directive pursues a dual objective of increased security of energy supply and reduced GHG emissions through replacing fossil fuel with renewables. 2 This Directive is distinct from previous directives in that it provides a stronger regulatory framework by introducing legally binding targets for renewable energy at the EU level.
Directive 2009/28/EC lays out mandatory countryspecific targets for each EU Member State for the overall share of energy that has to come from renewable sources by 2020. The targets, which will increase in several steps until 2020, 3 vary widely between Member States (between 10% for Malta and 49% for Sweden) and are set such that a Community average of 20% will be reached compared to 1990 levels. 4 The target applies to energy used for electricity generation, heating and cooling and transport. Article 3.4 of the Directive sets a mandatory target of a 10% share of renewable energy used for transport in each Member State.
In order to reach these targets, Member States are encouraged to implement domestic support schemes 'that promote the use of energy from renewable sources by reducing the cost of that energy, increasing the price at which it can be sold, or increasing, by means of a renewable energy obligation or otherwise, the volume of such energy purchases'. 5 These support schemes can include, amongst others, financial means such as 'investment aid, tax exemptions or reductions, tax refunds, [...] , and direct price support schemes including feed-in tariffs and premium payments'. Biofuels and other 'bioliquids' not produced according to the sustainability criteria set by the Directive will not be counted towards the share of renewable energy in overall energy consumption nor towards the 10% share in transportation. 6 Moreover, nonsustainable biofuels are not eligible for 'financial support' 7 from the domestic support schemes.
Sustainability Criteria for Biofuels
Article 17 of the Directive defines two sets of sustainability criteria for biofuels. The biofuels must be sustainable in order to be counted towards the mandatory renewable energy targets and in order to be eligible for 'financial support'. 8 The two main sets of criteria, which must be fulfilled cumulatively, are greenhouse gas (GHG) emission savings and land-use requirements.
Greenhouse gas emission savings
The rationale for the use of biofuels is that they can lower GHG emissions and that they are 'renewable'. However, the production and processing of biofuel is not emission-free and emissions could reach levels similar to those associated with the use of fossil fuel. To fulfil the sustainability criteria, the percentage reduction of GHG emissions generated through the use of a specific biofuel instead of a fossil fuel has to be above a certain threshold. A minimum savings rate of 35% applies initially. However, there is a grace period for installations that were in operation before 23 January 2008. This grace period expires on 1 April 2013. From 2017 on, all biofuels will have to fulfil a 50% threshold and from 2018 the threshold will increase to 60%, but only for installations that started operating in 2017 or later. The Directive specifies the method for calculating GHG emissions as the sum of emissions from (1) extraction and cultivation of raw materials, (2) land-use change, (3) processing and (4) transport and distribution. Net emissions from the final use of the biofuel are considered to be zero because the CO 2 emitted is equivalent to the carbon captured when the plant used as feedstock was growing. Deductions are made for soil carbon accumulation via improved agricultural management, for carbon capture (a technology that is still under development) and for co-generation of electricity. These emissions are then compared with emissions of fossil fuel to calculate the emission savings rate. However, as discussed further below, it is important to note that the land-use requirements do not consider so called indirect land-use changes (ILUC).
The Directive also specifies default values for a variety of biofuels that can be used as an alternative to case-by-case calculations. Producers thus have a choice between the default and actual emission savings, meaning that if the default emission value is too high for a biofuel (i.e. the 'saving rate' is too low), they could calculate the actual value. In comparison to the default emission savings values provided in the Directive, the threshold values set for 2017 and 2018 are very ambitious and will only be reached by a small number of today's firstgeneration biofuels (see Figure 1) 
Default values for some biofuels compared with threshold values
Two important aspects should be highlighted here. Firstly, there are two different default values for the processing of palm oil diesel, depending on whether methane is captured during the processing. Methane has a much higher GHG effect than CO 2 and the overall emissions measured in CO 2 -equivalents is drastically reduced if methane is captured (and then used for cogeneration, for example).
Secondly, a default value is provided for corn ethanol of EU origin only. This means that there is no default value available for US corn ethanol. Thus, unlike US-based producers, EU-based corn ethanol producers would not have to prove that they fulfil the 35% savings requirement as the default value is set at 49%. This could be seen as discriminatory and will be discussed below.
Land-use requirements
Article 17 (3)-(5) of the Directive 2009/28/EC specifies three criteria for the land from which the feedstock for the biofuel originates. These are determined based on the status of the land in January 2008.
First, biofuels shall not be made from raw material obtained from land with high biodiversity value, which includes primary forest and other wooded land, areas designated for nature protection or the protection of rare, threatened or endangered ecosystems or species, and highly biodiverse grasslands. 10 Second, biofuels shall not be made from raw material obtained from land with high carbon stock, namely wetlands, continuously forested areas, or land spanning more than one hectare with a certain minimum canopy cover. Third, biofuels shall not be made from raw material obtained from peatland, unless evidence is provided that the cultivation and harvesting of that raw material does not involve drainage of previously undrained soil.
Although the EU's sustainability criteria include emissions due to land-use change and rule out biofuels produced from feedstock grown on certain lands as unsustainable, this does not guarantee that there are no indirect effects of the policy. Indirect land-use change (ILUC) refers to the potential change in land use due to higher demand for biofuels. For example, higher demand for palm oil could cause producers to shift production of palm oil intended for the EU market to land that is in conformity with the sustainability criteria. Production of palm oil not exported to the EU could then be relocated to deforested land, and cause further deforestation. Moreover, the increase in biofuel consumption and thus production of biofuel feedstock within the EU or third countries can lead to indirect land-use changes on a global scale, due to, inter alia, the need to expand the cultivation of food crops elsewhere. It is not yet clear whether and how the EU might change its sustainability criteria to take into consideration ILUC, but one option would be to add average emissions caused by ILUC to the biofuel-specific emissions on a country-by-country basis.
Other requirements
The inclusion of mandatory social criteria in the Directive has also been discussed. Although eventually their inclusion was rejected, paragraph 7 of Article 17 of the Directive specifies a mechanism to monitor the potential social impact of biofuel production in source countries, whether EU members or not. Accordingly, the Commission will assess the impact of increased demand for biofuel on food prices and 'wider development issues'. The Commission shall also state whether source countries have ratified and implemented certain International Labour Organization (ILO) conventions, the Cartagena Protocol on Biosafety and the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES). 'Corrective action' can be proposed, 'in particular if evidence shows that biofuel production has a significant impact on food prices'. However, paragraph 8 of Article 17 makes clear that social criteria cannot be used to define the eligibility of biofuels.
Consequences of the sustainability criteria and effects on biofuel producers
The production costs of current biofuels are usually well above the market prices for fossil fuels. As long as this does not change, the Directive's targets will not be met through market forces alone. Member States will therefore have to set regulations to reach the 10% target while taking account of the sustainability criteria. This could be done in different ways. One option is to reduce or waive excise taxes for biofuels. A second option is to set mandatory blending requirements for producers or consumers. Germany, for example, already sets specific targets for the share of fuels from renewable sources that apply to all fuel providers.
11 Accordingly, every provider that brings fuel into circulation has to mix the regular fuel with a certain amount of biofuel in order to achieve a specific proportion for petrol and diesel.
These options, or a combination thereof, would give an advantage to all biofuel producers (foreign and EU based) because they create demand for biofuel that would otherwise be almost nonexistent. The crucial question is from where this biofuel will come, and whether foreign producers will have equal chances to gain from the increased demand. If refiners are completely free to choose the sources of the biofuel (assuming the 10% target is implemented through mandatory blending), the most efficient producers will capture the market. Thus, in case foreign producers are able to produce biofuel more efficiently, there will be large amounts of imports. This, however, could be impeded if foreign producers found it difficult to fulfil the sustainability criteria. The Commission expects around 70% of the biofuel demand in 2020 (when the 10% target is to be reached) to be met by Community-produced feedstock and the remainder to be imported (USDA, 2009).
Moreover, tariffs could block foreign producers from entering the EU market. Currently, tariffs are set at very different levels for major biofuels. This is because biofuels fall under different product categories in the tariff schedule. Bioethanol faces particularly high tariffs of around 45%.
12 Biodiesel faces a tariff of 6.5%, but palm oil can be imported duty-free and soybean oil faces a tariff of only 3.2%. The high tariffs on certain biofuels can be considered a significant trade barrier. With the conclusion of the Doha round some of the tariffs might be lowered. In particular, if bio-ethanol is considered an 'environmental good' within the negotiations on environmental goods and services (EGS), tariffs may come down to close to zero. The outcome of the negotiations, however, continues to be uncertain and strong opposition by some countries indicates that the recognition of bio-ethanol as an environmental good is unlikely. The EU, on the other hand, seems willing to reduce tariffs on biofuel.
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The principle of non-discrimination: consistency with GaTT article I and III As the Directive affects global trade flows, the EU has to ensure that the sustainability criteria contained in Article 17 are compatible with applicable WTO law. In this regard, GATT Articles I, III, XI and XX are of relevance. Articles I and III lay out the non-discrimination principles providing for most-favoured-nation treatment (MFN) and national treatment (NT). Alternatively, Article XI GATT, prohibiting any quantitative restrictions for imports, can be applied. If a violation is found under any of these provisions, the sustainability criteria could still be justified under the general exception clause provided for by Article XX GATT. 14 According to the principles of non-discrimination, Member States cannot discriminate between 'like products' from different trading partners (giving them equally 'most favoured-nation treatment', GATT Article I); nor between its own and like foreign products (giving them 'national treatment', GATT Article III). A related question is whether products that are produced using different process or production methods (PPMs), can be found to be 'unlike' even if these different methods do not leave a physical trace in the final product. In other words, is discrimination between products on the basis of the production process -as required by the Directive's sustainability criteria -allowed?
Product or PPM
With regard to WTO law, PPMs are generally divided into two categories: product-related and non-product-related PPMs. Product-related PPMs are 'used to assure the functionality of the product, or to safeguard the consumer who uses the product', whereas the non-product-related PPMs are 'designed to achieve a social purpose'.
15 Nonproduct-related PPMs can be further divided into three types: the how-produced standard specifying the processing method used for making the product; the government policy standard concerning the laws or regulations of a foreign government regarding the production process; and the producer characteristics standard specifying attributes of a producer or its contractual relations.
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The GHG emission saving as well as the land-use criteria can be considered non-product-related how-produced PPMs as they relate to the biofuel production process of an individual producer. The required GHG savings are calculated by adding emissions from the whole production process, most of which are completely unrelated to the product itself. For example, it matters whether methane is extracted from the emissions of a biofuel processing plant, but this has no bearing on the final product. The land-use criteria define whether the land used for the production of the raw material allows 'sustainable' production, which is also unrelated to the final product. Until today, no GATT or WTO case has ever addressed the how-produced standards, in contrast to the other two non-product-related PPM types. The prevailing position, however, is that different PPMs do not per se render products 'unlike' thus allowing the application of Articles I and III. Moreover, in light of the rulings in US-Alcoholic Beverages 17 and US-Gasoline, 18 a strong argument can be made that the distinction made by the sustainability criteria on the basis of different PPMs, does not exclude the applicability of GATT Articles I and III.
Likeness
In WTO case law, four criteria have been used in determining whether products are 'like': (1) the physical properties of the products; (2) the extent to which the products are capable of serving the same or similar end-uses; (3) the extent to which consumers perceive and treat the products as alternative means of performing particular functions in order to satisfy a particular want or demand; and (4) the international classification of the products for tariff purposes. According to the Appellate Body in EC-Asbestos, if products are found to be physically like, a higher burden is placed on the complaining Members to overcome the indication of likeness on the basis of one of the other criteria. 19 One could argue that the physical characteristics differ when biofuels are produced from different raw materials. This is an important point as huge quantities of the EU-produced biofuels (in particular rapeseed oil and bioethanol made from wheat or corn) are based on different raw materials than the majority of foreign-produced biofuels (South East Asian palmoil-based biodiesel and cane-based ethanol from Brazil and elsewhere). However, while these differences would matter if the products were imported as food products (for instance palmoil for cooking), the differences appear to be insignificant when they are used for blending with diesel to serve as biofuel.
This argument is also relevant for the second and third criteria, namely the product's end-use and consumer tastes and habits, respectively. As the sustainability criteria discussed here relate to biofuels for transportation purposes only, the end-use is the same for all products. Moreover, as all biofuels are equally suitable for blending, it is arguably unlikely that consumers would prefer one particular type of biofuel over another. The analysis of the fourth criteria does not change this conclusion.
Discrimination
If, as suggested above, the products are indeed found to be like, the question arises whether the sustainability criteria discriminate between national and foreign products (national treatment requirement, Article III) or between third country products (MFN treatment, Article I). While Article III defines discrimination as 'less favourable treatment,' which is determined according to an improved aims-and-effects test, Article I refers to 'conferring an advantage'. Though the concepts differ slightly, the tests will be addressed together for the purposes of this paper.
Access to the EU market provides a major advantage to biofuel producers that meet the sustainability criteria compared to those that fail to comply with the required standards. Indeed, the Directive establishes a link between the sustainability criteria and the financial support provided as part of the domestic schemes, only allowing sustainable biofuels to benefit. 20 The financial support under the Directive mainly consists of tax exemptions, which are considered an advantage under Article I.
However, the question in relation to the nondiscrimination principle is whether a distinction regarding the advantage conferred (Article I) or the favourable treatment (Article III) is made on the basis of origin. The legal analysis on this might differ for the GHG saving requirements and the land-use requirements.
GHG saving requirements
The GHG emissions saving criteria were set to apply to both domestic and imported biofuels irrespective of their origin, without explicitly discriminating against any of these. However, there is a possibility that the GHG emissions saving requirements outlined in the Directive de facto discriminate against all or certain foreign producers due to 1) the inclusion of transport emissions in the calculation of GHG emissions savings; 2) the setting of default values for GHG emissions savings; and 3) the methodology used for the establishment of the GHG savings thresholds.
1)Transport Emissions in calculating GHG savings:
Overall, the methodology for calculating the GHG emissions savings is done in a rational manner and is, at least in principle, based on international standards. It allows individual producers to provide their own calculation of emissions generated by their biofuel if the default emission values are deemed too high by the producer. However, some elements could be seen as de facto discrimination.
For instance, the inclusion of transport emissions could lead to de facto origin-based discrimination due to the fact that transport emissions for EU biofuels are lower than for imported biofuels, everything else being equal.
Given that most competing biofuels are currently produced in the Americas or in South East Asia and therefore require long distance transport, the potential disadvantage becomes obvious. However, default emissions for transport and distribution provided by the Directive are relatively low for most biofuels, so many types of biofuels will not be affected by the inclusion of transport emissions. 21 For example, transport emissions are high for sugar cane ethanol, but the overall default emissions are still well below the threshold related to the 35% savings rate. 22 There could however be cases where a product does not fulfil the GHG savings criteria only because of the location (e.g. if the transport emissions reduce the calculated savings from 36% to 34%). This de facto discrimination of foreign producers could be seen as being inconsistent with the non-discrimination principle.
The inclusion of transport emissions can even work against EU processors of biomass, for example for soybean biodiesel. Soybean biodiesel does not fulfil the minimum emission savings when using default values, but would so if transport emissions were not included. This is because soybeans are much bulkier than soybean diesel, and the EC has calculated the default value by assuming that soybeans are first shipped to the EU and then processed into biodiesel within the EU. If processed abroad, however, the transport emissions would be significantly lower as only the final -less bulky -product would have to be shipped. 23 The inclusion of transport emissions can therefore be a significant advantage for soybean processors in or close to exporting countries compared to processors in the EU.
2) Default Values:
The setting, or not setting, of default values for GHG savings could lead to originbased discrimination, as using the default value provides a significant advantage. Default values exist for only a limited number of products and production scenarios and could lead to discrimination against some foreign producers. This is particularly true for corn ethanol, as the Directive provides a default value for EC produced corn ethanol only. As such, a default value could not be used for US corn ethanol, i.e. unlike US-based producers, EU-based corn ethanol producers would not have to prove that they fulfil the 35% savings requirement as the default value is set at 49%. This could be seen as discriminatory and will be further discussed below.
3) Threshold Values:
Arguments have been made that the GHG saving thresholds (35%, 50%, 60%) were set arbitrarily or designed so to discriminate against foreign products. However, a close comparison of the threshold's impact on different products indicates that a rise as well as a reduction in threshold values could either benefit or hurt domestic as well as foreign producers. If the threshold values were set lower, then more foreign as well as Community-produced biofuels would be deemed 'sustainable' (e.g. wheat ethanol in the EC). This would be a disadvantage to both domestic and foreign biofuels that are currently above the initial threshold of 35%. If, on the other hand, the savings rate thresholds were set higher, then some foreign producers would gain because rapeseed biodiesel, the major competing product within the EU, would no longer qualify (which appears to be the case from 2017 on when the threshold will increase to 50%). Yet this could make other Community products more competitive and hurt other foreign products.
Therefore, it appears impossible to make the argument that the threshold values were set to specifically discriminate or favour one country over another.
This becomes clear when comparing the expected GHG savings values of different biofuels with the threshold values established by the Directive:
The EU's biofuel's production is currently composed of 80% biodiesel and 20% bioethanol. The EU mainly produces rapeseed biodiesel and to a smaller extent sunflower biodiesel. In 2012, the EU's ethanol production is expected to be based mostly on wheat (40%) and sugar beet (38%).
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With respect to the 35% threshold, rapeseed and sunflower biodiesel and sugar beet bioethanol are above the threshold; wheat ethanol's eligibility will depend on its category. However, regarding the 50% threshold, rapeseed biodiesel (accounting for the largest part of EU's biofuel's production), will become ineligible.
Brazil is the second largest producer of ethanol, which is based on sugar cane (the Brazilian biodiesel program is still in its infancy). 25 However, 'the largest increase in crop area resulting from biofuel expansion would seem to be for soybeans in Brazil'. 26 The GHG emission savings of sugar cane ethanol is 71% (default value). Soybean biodiesel has a default rate of only 31%, but may well qualify depending on the location of processing plants, so the savings rate threshold should not pose a particular problem for Brazil.
Malaysia and Indonesia are the world's largest exporters of palm oil. Depending on the production process used, palm oil biodiesel may or may not be eligible under the 35% and 50% thresholds. In a study on the EU's Renewable Energy Directive's implications for Malaysian palm oil trade, the authors clearly stated that with respect to the GHG emission saving criteria, the Directive does not discriminate against biodiesel derived from palm oil compared to other vegetable oil-based biodiesel (for example, derived from soybean oil and rapeseed oil). 27 Biofuel production in the US consists mainly of corn ethanol, with limited biodiesel production. However, the majority of the EU's biodiesel imports come from the US. 28 Overall, a strong argument can be made that the GHG saving thresholds do not lead to a de jure origin-based discrimination.
Land-use criteria
Article 17 (3) to (5) of the Directive contains three land-use criteria, applying to highly biodiverse land, land with high carbon stock, and peatland. As the highly biodiverse ecosystems that the land-use criteria aim to protect are unevenly distributed across the biofuel producer countries, the criteria could be considered to be directed at specific foreign countries.
In the EU, the expansion of the arable area is limited by present 'Common Agricultural Policy' rules, but if it occurs it would be mostly on permanent grassland 30 or agricultural land that is currently not in use. Article 17 (3) (c) of the Directive specifies that biofuels shall not be made from raw material obtained from highly biodiverse grassland.
However, the Commission has to detail the criteria and geographic ranges for biodiverse grassland. 31 In Brazil, the expansion of soybean production could negatively affect rainforests. An expansion of sugar cane production could take place partly on degraded pasture, but largely on the natural Cerrado or ranch land bordering it. The Cerrado is considered highly biodiverse. 32 However, 'it is believed that sugar cane expansion puts relatively low pressure on protected areas because it mainly takes place on former pasture land, but the impact on indirect land-use change is not yet fully understood.' 33 Moreover, areas with a prevalence of pristine native vegetation will be protected and cannot be used for sugar cultivation. Harvesting crops in protected areas, such as the Amazon and the Pantanal, 34 is prohibited. 35 Therefore, the biofuels produced in Brazil may not be deemed unsustainable under the current Directive.
In Indonesia, 27% of palm oil concessions (planned plantations in 2006) are on peat-forest. 36 In Malaysia, 10% of present plantations are on former peat-forest and a similar figure for concessions as the one of Indonesia is expected. However, there is plenty of scope for expanding palm oil production on degraded forest land and rubber tree plantations, though this is less efficient. South Africa has exceptionally high levels of biodiversity, much of it endemic. This is important when considering land conversion. Of special concern are biodiversity impacts resulting from the conversion of natural land to cropland. Indeed, the grasslands of South Africa are already 38 extensively transformed for forestry and agriculture. 39 Therefore, subject to the criteria and geographic ranges for biodiverse grassland established by the Commission, biofuels produced in South Africa may not be deemed sustainable following Article 17 (3) (c) of the Directive.
In conclusion, if assumed that the EU's own production will not be greatly constrained by the land-use criteria, Article 17 (3) to (5) of the Directive (land-use criteria) seems to de facto treat Malaysian, Indonesian and South African biofuel imports less favourably. Indeed, de facto, the land-use criteria seem to be directed at specific foreign countries, as the types of ecosystems provided for in Article 17 (3) to (5) are more susceptible to be used for the production process of biofuels in those regions of the world. Table 1 shows some examples of biofuels, giving their origin and indicating whether they would meet both the GHG emissions savings and landuse criteria and be eligible as sustainable biofuels under the EU Directive. 
Abbreviation
Elibility of Certain Biofuels
In summary, regarding the complete nondiscrimination test, the GHG emission saving criteria and the land-use criteria contained in Article 17 of the Directive, in part, most probably violate Article I and III GATT due de facto discrimination. This concerns the setting of default GHG emissions saving values (or rather the lack thereof), possibly the inclusion of transport emissions in the GHG emissions savings calculation and in particular the land-use criteria.
In the alternative, consistency with GaTT article XI: Quantitative restrictions
Alternatively, in the case that Articles I and III GATT do not apply, Article XI GATT would have to be applied. Article XI GATT contains a general prohibition on quantitative restrictions on importation of any product from any contracting party but does not apply to restrictions or prohibitions imposed by 'duties, taxes or other charges'.
The financial support established by the Directive, in the form of inter alia tax exemptions, reductions or refunds or direct price support is a support for imported or domestic sustainable biofuels. Thus it is not a financial charge imposing a prohibition or restriction on unsustainable biofuels. Moreover, the meaning of 'restriction on importation' is not necessarily 'limited to measures which directly relate to the "process of importation"' and 'might encompass measures which otherwise relate to other aspects of the importation of the product'. In other words, 'any form of limitation imposed on, or in relation to importation constitutes a restriction.' 40 Based on these two considerations, the sustainability criteria generally fall under the scope of Article XI GATT.
The Directive 2009/28/EC does not contain an explicit restriction on the importation of biofuels. However, if a biofuel cannot fulfil the sustainability criteria, this has a significant restrictive impact on its marketability within the EU. Indeed, there is no incentive to use those biofuels unless their price falls below the price of fossil fuel, which is not yet the case. 41 Thus, it amounts to a 'restriction on importation' through 'other measures'. This finding also appears to be supported by the BrazilTyres case where a panel found that fines on the importation, marketing, transportation, keeping and warehousing of imported tyres constituted a restriction on importation. 42 Therefore, in the alternative, the Directive 2009/28/EC could be seen as a restriction on the importation of biofuels and would therefore violate Article XI GATT.
article XX: Justifying measures otherwise incompatible with WTo law
Article XX provides the possibility to justify trade restrictive measures otherwise incompatible with WTO obligations if these are found to achieve certain greater policy objectives specified in paragraphs (a) to (j). Article XX contains two separate sets of requirements, namely those included in the various paragraphs, and those formulated in the introductory sentence of the provision, the so-called chapeau. According to WTO case law, the chapeau-test always follows the analysis of the specific paragraph.
Article XX reads in part: The various exemption clauses provided in the paragraphs are similar in that they all contain a three-fold necessity test whereby the importance of the value that is meant to be protected, the measure's contribution to achieve the value, and its level of trade restrictiveness need to be weighed and balanced. 43 In the case of Directive 2009/28/EC, paragraphs (b) as well as (g) could be applicable. Case law assumes that the requirements contained in paragraph (g) are considerably easier to meet than those in (b), thus rendering it more likely that the EU would invoke paragraph (g). This is due to differing necessity tests. While paragraph (b) speaks about 'necessary to', paragraph (g) addresses measures 'relating to'. The first has been found to require a 'material contribution' and a 'genuine relationship of ends and means between the objective pursued and measure at issue'.
44 'Relating to', on the other hand, has been found to be 'more flexible textually' and refer to 'substantial relationship' or 'reasonably related'. 45 However, both exemptions clauses provide for interesting arguments which are analysed below.
Provisional justification under paragraph (b)
Article XX (b) addresses measures designed to protect life or health of humans, animals or plants. According to the Directive's preamble, the sustainability criteria relating to GHG emissions savings were included with the objective of ensuring the reduction of GHG emissions through the use of biofuels in order to support the Directive's general objective, namely mitigating climate change. The land-use criteria partly overlap with this objective, but also concern the preservation of specific types of land and thus have the protection of environment and biodiversity as an objective. These objectives clearly relate to the protection of human, animal, or plant life or health as climate change, polluted air and loss in biodiversity, including ecosystems, threaten the life and health of humans, animals and plants.
Also, the requirement that the criteria sufficiently contribute to the realization of these objectives appears to be met. 46 Renewable energy, including biofuels, is one available tool to reduce GHG emissions and thereby to mitigate climate change. However, this objective could only be partly achieved without the determination of GHG emissions saving criteria, as some biofuels do not actually guarantee emissions savings. This holds true for the general design of the GHG emissions saving criteria, the inclusion of transportation emissions as well as certain land-use criteria. For instance, wetlands, including peatland, have mitigation effects through their ability to store CO 2 , and adaptation effects through their ability to store and regulate water. Due to the high carbon stocks of these lands, biofuels produced on them would never fulfil the GHG emissions saving criteria. Moreover, the land-use criteria also contribute to the preservation of specific types of land and thus biodiversity. This necessity of the sustainability criteria in terms of material contribution is also supported by the Roundtable on Sustainable Biofuels Principles and Criteria for Sustainable Biofuel Production, which encompass the sustainability criteria provided for in Article 17 of the Directive. 
Roundtable on Sustainable Biofuels (RSB) Principles and Criteria for Sustainable Biofuel Production
The Roundtable is an international initiative bringing together farmers, private companies, nongovernmental organizations, experts, governments, and inter-governmental agencies from different countries, all concerned with ensuring the sustainability of biofuels production and processes. As to the Principles and Criteria, they have a normative value and are effective since 1 January 2010. The content of the RSB Standard will be implemented through a certification system applicable to biofuel operations throughout the world.
Regarding the land-use criteria, Principle 7 of the RSB standards addresses the issue of biodiversity as a conservation value in specifying that biofuel operations shall avoid negative impacts on biodiversity. This is in line with the first land-use criterion in Art. 17(3) of the Directive. Second, the RSB Guidance provides as example of conservation values: Peatlands and primary forests, two land-use criteria also used in Directive 2009/28/EC (Art. 17(3) (a), (5)). Third, "wetlands" and peatlands in Art. 17 (4) (a) and (5) of the Directive are covered by Principle 9 of the RSB standards, which specifies that biofuel operations shall maintain or enhance the quality and quantity of surface and ground water resources. With respect to the emissions saving criteria, the RSB standards include the principle that biofuels shall contribute to climate change mitigation by significantly reducing GHG emissions as compared to fossil fuels (Principle 3). It is worth mentioning that Directive 2009/28/EC is provided as an example in the RSB Guidance on the Principles and Criteria on GHG emissions reductions. Concerning the share of emissions saving, a pilot test will be done taking into account GHG emission reduction thresholds set at 10%, 40%, 70%, that is to say shares comparable to those under the Directive (35% by 5 December 2010, 50% in 2017, 60% in 2018). Moreover, Principle 10 stipulates that air pollution from biofuel operations shall be minimized along the supply chain.
This high level of contribution is essential for the weighing and balancing test as the Directive, though not imposing an import ban, inter alia, prevents non-sustainable biofuels from being marketable in the EU due to their ineligibility for the financial support. This rather highly trade restrictive measure needs to show a contribution that is more than marginal in order to be justified. 47 The contribution outlined above, appears to meet this requirement. Moreover, concerning less trade restrictive alternatives, no such measures seem to be available as the sustainability criteria, as outlined above, are essential for ensuring that the Directive's objectives are achieved. This is particularly true since any such alternative would have to meet the same level of desired protection with respect to the right pursued and must be reasonably available, that is it must not be unduly burdensome. At this stage it is important to keep in mind that the alternative means are directed at the sustainability criteria that ensure the effectiveness and sustainability of the Directive but not the Directive as such.
In contrario the question is not whether GHG emission can be achieved with alternative less trade restrictive measures than the decrease of fossil fuel consumption as a direct consequence of the increase of biofuel consumption.
Provisional justification under paragraph (g)
Alternatively, the measure could also be justified under Article XX paragraph (g) relating to the conservation of exhaustible natural resources. In 1998 the Appellate Body found that 'exhaustible natural resources' not only relate to non-living resources but also 'living species, though in principle, capable of reproduction, and in that sense, "renewable"'. 48 Moreover, in US-Gasoline it ruled that 'clean air' qualifies as an exhaustible natural resource as it could be exhausted by pollutants such as those emitted through the consumption of gasoline. 49 The reduction of GHG emissions, mitigation of climate change that endangers humans, animals and plants, and the conservation of biodiversity through the protection of highly biodiverse land and other ecosystems, thus clearly fall within the paragraph's substantive scope.
Moreover, as the considerably higher requirement of contribution contained in paragraph (b) is already met, one can assume that the measure also meets the requirement of 'reasonable relationship'.
The measure's extraterritorial effect
As the sustainability criteria have extraterritorial effect, the question arises whether Article XX implicitly contains a jurisdictional limitation. In that case, the possible justification provided for by Article XX would not be available to the sustainability criteria that have effects outside the territory of the EU. An explicit answer to this is thus far missing. In the US-Shrimp case, however, the Appellate Body noted a required nexus between the object of protection and the territory or jurisdiction of the regulating country. It further found that this was given between the endangered sea turtle species aimed to be protected by the US' measures subject to the case and the US. This was because these species were known to occur in waters over which the US exercises jurisdiction, and, more importantly, these turtles were globally endangered.
Under the Directive 2009/28/EC, the objects of protection are the atmosphere and various natural resources and species. Part of the atmosphere is under the EU Member States' jurisdiction and GHG emissions are a global danger for the atmosphere. Moreover, some natural resources and species protected by the Directive occur in territories over which the EU Member States have jurisdiction, including certain lands protected by the landuse criteria. Finally, the Convention on Biological Diversity, 50 to which 157 States are parties, including the EC, has as objective the conservation of biological diversity and the sustainable use of its components. 51 Therefore, applying the US-Shrimp criteria to this case, it may be concluded that a sufficient nexus exists between the objects of protection occurring in the EU and the EU Member States.
The chapeau of Article XX
The Article XX GATT chapeau is designed to prevent the abuse of the exceptions and in that regard addresses the manner in which the measure at issue is 'applied'. 52 A measure violates the chapeau if the following three conditions are given: (1) There is differential treatment; (2) that differential treatment is arbitrary or unjustifiable or a disguised restriction on international trade, 53 and (3) it is differential between countries where the same conditions prevail. 54 Regarding the Directive, different treatment, i.e. discrimination, occurs between different types of biofuels and/or different producers. But producers in different countries that produce the same biofuels under the same conditions would not be treated differently (apart from possibly with regard to different transport emissions). However, Article XX only concerns unjustifiable or arbitrary discrimination which must have been foreseen and is not inadvertent or unavoidable. Moreover, the nature and quality of this discrimination must be different from the discrimination in the treatment of products which was already found to be inconsistent with one of the substantive obligations of the GATT. 55 In the light of the previous discussions, the inclusion of transportation emissions in the GHG emissions savings calculation as well as the landuse requirements appear to be justified under Article XX. Only the omission of default values for certain biofuels, first and foremost US-produced corn ethanol, cannot possibly be justified by Article XX, as there is no reasonable explanation for this different treatment, thus the distinction appears arbitrary and unjustified.
The latter issue, however, does not render the whole sustainability criteria unjustified -by providing additional default values, the EU could bring its Directive into compliance. In that regard, the Directive appears to be largely WTO compliant.
Conclusion
Overall, the Directive is mostly in line with obligations under the GATT Agreement, though certain elements could likely be considered a violation of the WTO's non-discrimination principle under both Articles I and III. In the alternative, non-sustainable biofuels are subject to a restriction on importation within the European Union, which is a violation of GATT Article XI.
However, most of these measures can be justified under the exception clause provided for by Article XX. We find that the emissions saving criteria and land-use criteria are consistent with both Article XX (b) and (g) and are also in line with the chapeau of Article XX. We only see a minor potential violation of Articles I and III that may not be justified under Article XX, namely the selective provision of default values for only some biofuels, but this is likely to change as soon as the EU provides additional default values. Moreover, it does not render the whole Directive incompatible with WTO law.
Legal arguments set aside, it might be politically speaking illogical for the EU to put in place a policy that obliges Member States to ensure a significant increase in biofuel use for the purpose -among others -of protecting the environment, without being able to ensure that the policy actually does help the environment. The use of biofuels that may be even more harmful to the environment than fossil fuels obviously makes little sense, and even less so if one considers that consumers pay more for biofuels than for fossil fuels.
Even with the sustainability criteria, there is no guarantee that the EU's biofuel policy is an effective and efficient way to reduce GHG emissions. The so-called 'indirect land-use change' (ILUC) due to the expansion of biofuel use is one possible detrimental effect. Although the land used for biofuel 'made for EU' may be 'sustainable,' the increased biofuel demand from the EU could still lead to more destruction of rainforest elsewhere, with biofuel produced on such land being shipped to other destinations. In addition, ILUC can occur due to global changes in agricultural production as a consequence of the increased cultivation of feedstock for biofuel production in the EU and thus increased demand for imported agricultural food products. Additional sustainability criteria to prevent ILUC may be added to the Directive at a later stage, 56 but it is doubtful whether, particularly global ILUC (thus not country by country ILUC) can be effectively tackled. Such criteria may also be more difficult to justify under WTO law, depending on how they are defined.
Biofuels have a tremendous potential in the longrun, in particular once more efficient types of biofuels can be produced on a commercial basis. The use of current first-generation biofuels could, however, have little positive or even negative implications for the environment or for food production and is very costly. The EU may be better off rethinking its ambitions with regard to such biofuels, despite the fact that the sustainability criteria do not appear to violate WTO rules. 
